Purpose. To assess subjective comfort during the first three months of continuous wear of hyper-transmissible soft and rigid contact lenses. Methods. One hundred subjects (50 experienced wearers and 50 neophytes) were fitted with either the Focus Night & Day lens (CIBA Vision, Duluth, GA) or the Z␣ lens (Menicon, Nagoya, Japan). Comfort was monitored at regular intervals using a vertical analog comfort scale. Results. Good comfort scores (generally indicating very comfortable lenses) were recorded for the two soft lens groups (experienced and neophytes) and the experienced rigid lens group; these scores remained approximately constant throughout the study. Comfort reported by neophyte rigid lens wearers was initially recorded as being between slightly uncomfortable and comfortable; however, after 1 week of daily wear and 1 night of overnight wear, the mean comfort score of this group reached a level that was similar to that recorded by subjects in the other three study groups. Conclusion. The comfort data presented in this study can be used by clinicians to anticipate the subjective response of both new and existing lens wearers to new-generation hyper-transmissible soft and rigid contact lenses.
A key determinant of contact lens success in the marketplace is initial and ongoing comfort. In the past, it has been generally accepted that rigid lenses are less comfortable than soft lenses when worn on a daily wear basis, 1 although once the wearer has adapted to rigid lenses, they are perceived as being as comfortable as soft lenses. A small number of wearers do not seem to adapt to the initial discomfort with rigid lenses and subsequently stop use of this modality.
The conventional wisdom is that rigid lenses are less comfortable than soft lenses because they have a higher modulus of elasticity and therefore have a greater physical impact on the ocular structures that come into contact with the lens. In particular, it is believed that the form of the edge of a rigid lens is an important determinant of rigid lens comfort. For example, La-Hood 2 has demonstrated that a rounded and anteriorly positioned lens edge is more comfortable than other lens edge forms. Lens discomfort may also be attributed to hypoxic odema, 3, 4 dehydation, 5 foreign bodies beneath the lens, 6 and several other factors.
New generation hyper-oxygen permeable rigid 7 and soft 8 materials are now available for use on a daily or continuous (30 days) wear basis. Hyper-transmissible soft contact lenses are as comfortable or more comfortable than traditional hydrogels when worn on a continuous basis. 9 For rigid lenses to be commercially successful for continuous wear, it needs to be demonstrated that wearers can rapidly adapt to this modality of lens wear with respect to lens comfort. This study investigates the initial comfort response to hyper-transmissible soft and rigid contact lenses in subjects with and without contact lens experience.
MATERIALS AND METHODS
One hundred subjects were recruited for this study in the following categories: 25 subjects using soft daily wear contact lenses, 25 subjects using rigid daily wear contact lenses, and 50 subjects who have never worn contact lenses (neophytes). The demographics and basic clinical details of the subject groups are shown in Table  1 ; in this table, the neophytes are categorized by the lenses to be worn in the study (see Experimental Protocol). Two hyper permeable contact lenses were investigated in this study, the details of which are provided in Table 2 .
Experimental Protocol
The subject pool of 100 subjects was stratified into the following four groups: (1) 25 existing soft lens wearers were fitted with the soft study lens; (2) 25 existing rigid lens wearers were fitted with the rigid study lens; (3) 25 of the neophytes were randomly assigned to wear the soft study lens; and (4) 25 neophytes were fitted with the rigid study lens. Inclusion and exclusion criteria are shown in Table 3 .
Each subject underwent a preliminary screening and lens fitting examination and a full ocular examination to confirm that they matched the criteria in Table 3 . At this visit, the details of the study were explained, and if the subject agreed to participate, an informed consent form was signed. The assigned lenses were fitted and ordered as appropriate so that the lenses were available for the dispensing visit, which constituted the start of the study.
This study was part of a larger study designed to assess the performance of the two study lenses over a 12-month period. We report the comfort response of the subjects to the lenses over the first 3 months of the study, during which time subjects attended for the following visits:
Visit 1: Dispensing (as described earlier). Visit 2: After 1 week of daily wear (to allow subjects to become accustomed to handling and caring for the study lenses). Visit 3: On the morning after the first night of overnight lens wear, which immediately followed visit 2. Visit 4: Two weeks after commencing continuous wear. Visit 5: One month after commencing continuous wear. Visit 6: Three months after commencing continuous wear.
Ethics approval was received from the Local Research Ethics Committee (Central) of Manchester Health Authority.
Comfort Assessment
At each of the visits described earlier, subjective comfort was assessed using an annotated vertical analog comfort scale ( Fig.  1 ), 10 whereby 0 represented causes pain and 100 represented excellent comfort. The subjective response was elicited by the subject providing a numeric score from the scale under the verbal direction of the investigator.
Statistical Analysis
All analyses were conducted on an Apple Macintosh G4 iMac computer using StatView 5.0 (SAS Institute Inc., Cary, NC). Subjective comfort scores were evaluated using a repeated measures analysis of variance whereby the study visit was included as a within-subject factor, and lens type (soft or rigid) and experience (neophyte or experienced) were assessed as between-subject factors.
RESULTS
Nineteen subjects were discontinued before or at the 3-month visit stage. These subjects included two in the experienced rigid lens group (because of 3 and 9 o'clock staining), two in the experienced soft lens group (because of superior epithelial arcuate lesions), nine within the neophyte rigid lens group (including six because of discomfort), and six in the neophyte soft lens group (because of unsatisfactory vision, discomfort, and one case of contact lens acute red eye). Figure 2 shows the comfort response of all subjects, including those who discontinued at various stages, up to the 3-month follow-up visit. Figure 3 is the same construction as Figure 2 except without the data for discontinued subjects. It is evident that there is little difference in the pattern of comfort change over the 3-month change between these two figures.
The statistical analysis demonstrated a significant visit-lensexperience interaction (F ϭ 4.7; Pϭ0.0004). Inspection of Figures  2 and 3 confirms that there was more comfort for the neophyte rigid lens group such that there was little difference in comfort between the four clinical groups after 1 night of sleeping in the 
FIG. 3.
Mean comfort scores for continuing subjects (i.e., excluding data from subjects who discontinued at any stage) during the first 3 months of lens wear. The mean Ϯ SD of the standard deviations for the data points is Ϯ 14.4 Ϯ 2.8.
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HYPER-TRANSMISSIBLE CONTACT LENSES lenses (which followed 1 week of daily wear) and at subsequent visits.
There were no significant differences for the soft lens wearers between visits or between the neophyte and experienced groups. Also, the comfort scores for the experienced rigid lens group were similar to those for the two soft lens groups.
DISCUSSION
There are many clinical reasons for prescribing a particular contact lens to a patient in clinical practice including the attributes of the lens in terms of vision, comfort, and physiologic performance. Many clinicians consider that the comfort of a contact lens is of paramount importance and therefore choose a lens with optimum comfort. Over the past 30 years, soft lenses have been considered to be more comfortable than rigid lenses. 1 Discomfort with contact lens wear may be related to the physical attributes of a lens, 2 the physiologic impact of the lens, which will primarily relate to oxygen performance, or both. 3, 4 This study investigated the performance of two hyper-transmissible lenses, which essentially eliminates lens-induced hypoxia as a contributing factor to subjective discomfort. Thus, the results of this study are primarily related to the physical attributes of the lens such as material modulus, overall lens design, and the form of the edge.
It is pertinent to observe that there was only one discontinuation in either of the soft lens groups (50 subjects) related to discomfort. The comfort scores recorded at dispensing were 78 Ϯ 18 for the experienced soft lens group and 74 Ϯ 13 for the neophyte soft lens group, and these values, which indicate that the lenses were close to being very comfortable on average, remained similar throughout the 3-month period and did not differ between the two groups. From a clinical perspective, these data indicate that high levels of initial and ongoing comfort are to be expected from existing or new patients fitted with new-generation hyper-transmissible soft lenses.
Six of the nine discontinuations in the neophyte rigid lens group were because of discomfort. The difficultly that neophytes have adapting to rigid lens wear is a long-recognized clinical phenomenon and may be related to individual motivation to succeed with this lens type. 11 This motivation may be different in a randomized clinical trial than in a conventional optometric practice setting. None of the subjects in the experienced rigid lens group discontinued because of discomfort. The comfort score recorded at dispensing was 88 Ϯ 12 for the experienced rigid lens group (between very comfortable and excellent); this level of comfort remained constant throughout the study period and was similar to that recorded for the two soft lens groups. Clinically, this suggests that prescribing rigid contact lenses on a continuous wear modality to patients already using daily wear rigid lenses should not be problematic in terms of lens comfort. The comfort score recorded at dispensing was 54 Ϯ 12 (between slightly uncomfortable and comfortable) for the neophyte rigid lens group; after 1 week of daily wear and 1 night of sleeping in lenses, the comfort scores reached a level that was similar to those for the other three groups. Practitioners should therefore anticipate the need to encourage neophyte rigid lens wearers to overcome the initial discomfort of lens wear, and indeed, prospective rigid lens wearers can be advised that their lenses will reach acceptable comfort levels within 8 days (assuming that the lens wearing schedule in this experiment is adopted).
In conclusion, the comfort data presented in this study can be used by clinicians to anticipate the subjective response of both new and existing lens wearers to new-generation hyper-transmissible soft and rigid contact lenses. It is especially noteworthy that neophytes who wish to wear hyper-transmissible rigid lenses on a continuous wear basis can achieve levels of comfort equivalent to hyper-transmissible soft lenses after only 8 days if they follow the wearing schedule described in this study (1 week of daily wear followed by continuous wear).
